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性，优化了野生株产氢的条件（OD730＝1.5， 0.15 mol/l蔗糖，pH 8.7,30
℃）。上述结果表明，聚球藻 PCC7942 适合外源耐氧氢酶基因的转入和活
性表达。其次，从蓝藻的 CO2浓缩机制（简称 CCM）着手，构建质粒 pUC-HATK
并与聚球藻 PCC 7942发生同源整合，将卡那霉素抗性标记基因成功插入聚
球藻  PCC 7942 的 HCO3 －高亲和转运蛋白操纵子基因 CMPABCD 






合系统电子流有利于耐氧氢酶催化放氢的方向重新分配。   
本文确定了光合蓝藻受体细胞研究的起始藻株，并通过构建同源整合
载体 pUC-HATK与聚球藻 PCC7942进行同源整合、筛选，获得聚球藻 PCC7942 
CCM突变株，然后对突变株的应用性进行了分析和讨论，为进一步的构建可
调控的蓝藻光解水制氢受体系统提供了理论依据。 


















Cyanobacteria play an important role in the bio-photohydrogen production. 
To improve biophotohydrogen production activity of cyanobacteria by 
reallocating the electron of photosystem, we conducted the tentative research.  
First, the pure and sterile Synechococcus PCC7942 wild  strain were 
obtained  by lysozyme treatment. Microscopic observation suggested that 
unicellar cyanobacterium Synechococcus PCC7942 distributed dispersively. 
Then hydrogen production activity of  Synechococcus PCC7942 was 
determined and its hydrogen production conditions  was optimized（OD730＝
1.5， 0.15 mol/l sugar，pH 8.7,30℃）. All these results indicated Synechococcus 
PCC7942 wild strain was very suitable for the gene of foreign O2-tolerant 
hydrogenase to transform and express. Second, we constructed the homogenetic 
integration plasmid vector pUC-HATK. By homogenetic integration, the 
kanamycin gene was inserted into the coding region of operon gene CMPABCD 
(+1508～+1509 district, with respect to the translation start site of CMPB gene) 
and a Synechococcus PCC7942 mutant strain was obtained successfully. Finally, 
by the comparative research between the Synechococcus PCC7942 wild strain 
and mutant strain, obvious difference in their growth and the hydrogen 
producing activities was found between them. Especially, in the low CO2 
concentration (0.05%) condition, the growth rate of the wild strain is greater 
than that of mutant strain distinctly, which indicated the insertion might interfere 
the Calvin cycle in the mutant cells indirectly. Thus it is possible to fulfill the 
redistribution of the reductant from photosystem of the mutant cells by 
controlling the CO2 concentration and to improve the hydrogen producing 
activity of the mutant strain when it is applied in biophotohydrogen production.  
In this study, we selected Synechococcus PCC7942 as the original cell, 
obtained Synechococcus PCC7942 CCM mutant stain by homogenetic 















biophotohydrogen production. It offered a basic knowledge for the related 
research fields.   
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界原油可供再利用 50～80 年，煤可供再利用 200～300 年，天然气可供再





CO2、SO2、 NO 等，使地球环境受到了严重的破坏。以主要的温室气体 CO2
为例，据资料显示自工业化革命以来,全球的 CO2增长了 25%,如继续下去,
































最大来源是水，特别是海水，根据计算，9 T 水可以生产出 1 T H2（及 8 T 













[ 3 ] 






































































































乳酸盐和其它氮源 5.3   H2, CO2, O2和少量有机酸
dopseudomonas palustris 糖精废水 1.2 H2, CO2, O2和少量有机酸
Rhodobacter spHaeroides 含乳酸的废水 5.9 H2, CO2, O2和少量有机酸
Rhodospirillium rubrum 有机物 2.5 H2, CO2, O2和少量有机酸
厌氧/兼性厌氧细菌    
stridium butyricum 细菌培养基中添加葡萄糖 7.3 H2, CO2和高含量的有机酸
Citrobacter intermedius 纤维素、淀粉、葡萄糖 9.5 H2, CO2和高含量的有机酸
























































































































处于无硫培养基中，外源 Fe-氢酶可以在绿藻 Chlamydomonas. reinhardtii
中被诱导长时间表达，持续时间与在厌氧条件下持续的时间相同。在随后
的工作中，他们又采用两步光合产氢系统（two-stage photosynthesis and 









































































































Fig.1-3 Nitrogenase and uptake hydrogenase involved in hydrogen 
metabolism in cyanobacteria[33] 
 
（2）吸氢酶（uptake hydrogenase）。该酶在固氮蓝藻中的主要生理功能
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